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1 D. Dt)ke 57)oal(l Urili e Onl& 77 l&teen.llonrhs o,tfa)1 er Prices 8( i&re Tran&i)Ionia n& a

Fnnclamenralr Po)reer&rr

3 QII5. ( &YES Tt&E &IAJDR tssLFs.sssocIATFn &YITI& s&ARKFT FR&cEs nts('L'ssFO ABDYF., t&o Yot

RF&.&EYF. T&&A f s&ARK&T YR&cFs &&AYE ANY tto&.F. &8 &sTABL&sH&sc D('&(E s BAT&&RA&. DAs

FDRECAST7

6 A115. Yes, although their role should be limited. I have shown aho»c tl&at thc price of the ten-year

7 swap that Duke uses is nearly identical to the price of futures contracts, and thus the issue &vith

8 illiquidity and volatility in I'utures market prie«s translates into to s&vap prices. 1 l&avc also

9 shu&vn that thc long-tcrm portion of the futures curve rctlccts short-term volatility in a manner

10 that is inconsistent with dccp structural changes to the n;&tural gas market that &vould drive such

11 divergence in actual long-term prices. Finally. I have sho&vn that locking in a fore«»st mere

12 &veeks earlier or later can have outsircd impacts on tcn years of n&arkct prices.

13 In response to this, Duke should limit its usc of market prices to the neartenn and take

lq steps to avoid the daily volatility inherent in natund gas derivative markets. I recommend that

15

16

17

18

the ("utnpany (a&lculate the 2narket price of futures contracts three years fonvard using the
tt

averau«of the daily settlcmcnt psicc for thc month pr«ceding the carlicst contract closing dat«.

I also rccommcnd that Duke calculate tg&&vcragc based un thc must recently available rcport

from at least t&vo fundamentals-l&ascd I'orecasts such as I:IA AF(J or 1118 lvlarkil. I fi&rthcr

19 recommend that Duke use market prices lor 18 months. transition linearly b«t&veen market

20 prices and a fundamentals-based forecast over thc next 18 months and proceed fully on the

21 1'undamentals forecast for month 37 aml forward.

22 Q116. Ho&v&voLL&&Ttttsuortt(&8ruscT&cE'!

23 A 1 16. Duke began modeling for this IRP in summer 2020. 11'thc ('onm&issiun determines that Duke

25

has not met its obligations under Act 62 and must updat« its n&odcling. it must r«nder that

decision by June 28, 2021." In that instance, L&ukc should update its modeling to nsc market

'-'cta&ls tnr Docket 20&9-224-8, hatt s: (t&)&~s&c.&«nv &Ycb Docket& Detailit &7&&tl Accessed ti2') 2&,
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I prices starting in Julv 2021. The Company tvuuld detcnnine thc Etrtvard market price by

2 averaging the settlement prices hettvccn t lay 17. 2021 and June 28, 2021 for July 2021 through

Junc 2024 futures contracts.' There is no need for Duke to obtain or procure quotes lrom ten-

year fixed stvaps as it has bccn shown that these prices arc functionally equivalent to thc futures

prices in the near t«nn.

. Duke would then obluin the most recent fundamentals-based I'orecast I'rom at leust ttvo

7 reputable sources. One of thcs«sources should b«)tIA's AEO as it is a broadly availablc,

8 open-source model that is readily availablc lo intervcnors. Duke would use market prices for

9 the lirst I 8 months, transition linearly to the av«rag«of thc I'undamcntals-based models. and

10 exclusively usc the averugc of the I'undamentals-based model after month 36.

11 QI )7. Do voo HA't'F. Axs'sFoRAIATlos Hovt'THFR t'TILlf tFs HASI)I.F. 1HF. altx oFvlARKtfl'2
PRlt'KS AKD Fubl) AvtFLSTALs-BASFD lx I)FvFLOPIXr. THEIR SATDRAl, Gas Pull:F. FOREL'Asfs.

13 A I 17. Ycs, 1 he Staff of thc Is'orth Carolina (Jtilitics Commission ("YCUC") conducted a survey of

IS

17

18

19

70

21

27

23

several utilities in thc Southeast and around the country and "did not id«nti fy any utilities olh«r

than DEC and DEP that rely tvhol)y on forward prices for terms greater than six years."""

Furtlter, other Duke subsidiaries in Florida, Kentucky, and Indiana relied on market prices for

live years before transilioning over ltvc year to fundamentals-based forccttsts."'ther

utililics studied by YCUC Staff included TVA (tvhich transition«d fully to

fundam«ntals-based forecast in year six), Otcorgia Potvcr (using the current year plus ttvo y«ars

ol market prices), Southurestcrn Public S«rvice Company (a simple average of market prices

and three fundamentals-based forecasts lrom the beginning of the planning horizon). and Pugct

Sound I.nergy (three years of market prices before stvitching to a fund mtentals-based forecast).

DEC and DEP are clear oullicrs.

"'utures contracts clou« three days before the end of the calendar month.
"" tmtial Statement of thc Public StatTat 22. February 12. 2019. Du«kct Ho. E-IOO, Sub isa. Konh Carolina

Utilities Commission.
"" fd.
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I QIIg. DLIKK IIAs GDSIPI ALRED Is TIIE PasT TIIAT FusoastENTALS-BAskoalooELS ts GENFkst, Ago

E IA s AF0 Ls PART IGL'LAR I AG AIA kg ET PRIcFs ARD A RF TIIL's INEFFLGTI's E Is I'RF DIG I IRG

PRII'Is I i TIIE NEAR TERSI. TVIIAT Is TDIJR kEsPoxsE To Tilts GRITIQLE.

4 A I I II. Duke's critique that fmtdantcntals-based forecasts are slotver to react to short-tenn pricing

trends is not tvithout merit: howrcvcr, the directionality nf thc time lag cuts both tvays. In its

arguments in North Carolina's Avoided Cost proc«cding, Duke suggested that tts tnarket

purchases "demonstrate the stability of long-term natural gas market prices over the past I'ctv

years'ompared to fundamentals-based I'orecasts.' In support ol'this stat«ment, it produced

a low-resolution graph shotving that market prices had tlattcr increases and tvcre morc closely

bunched than fundamentals-based forecasts. 'I his ligure is rcproduccd hclotv as I.igure 27.

ll
12 Figi&re '7 - Date VC .I ruiJ«J Ciiir I'iu«eeJiag Fuurter Piir er ri FirnJuiueuiun Ciiuri

IG

The lelI graph shotvs the ten-year fonvttrd prie«of market purchases mad«bettvccn

2014 and 2018 in IIIP and avoid«d cost procccdings. tvhile thc right Ln iph shows -hutdamcntal

luel prices" over thc same time frame. Duke did not publicly disclose th«sources nf th«sc

figures. but vne can reasonably assume that the market prices arc based on previous small stvap

Sec cg Neply Cuiruueure ufOuln Fr«rg Curuli«u i, LL C uuJ Ause Err«re. pniarcss at I tt. LLC at I tt. Dv«Lct

sin. F.-100. Sub 1 58. State vf s'orth Carvlina Utility Cnnnniaaivn. Starch '7. 20 19. INI: Avoided Cuit prvcccding)
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1 purchases and the fundamentals based on forecast from groups such as E1A AE() or lllS

bhtrkit."'

Ql(9. TVIIaTno Y00onsER«F.anoOTTIIFBF. FIG('RBB'.

A119. As an initial mutter, thc projections ctnheddcd in these charts an: ot littl«conscqucncc. These

figures were produ«cd oil Mar«it 27. 2019, meaning that any price projection past that lime vvas

unknown anti could not be veriftcd auainst actual results.'"I Duke cannot claim that market

price forecasts are morc accurate than fundamentals-based forecasts in thc fitture until vve reach

10

12

the tuture.

EIA has produced a retrospective analysis of its forecasts going back to 1993 that

compares the projections of future years to thc actual prices that arc realized." 1'igure 28

helot« shows the forecast error 1'or its AE()s from 1994 through 2020, tvith dark«r lines

corresponding to earlier forecasts and lighter lines corresponding to morc recent I'orecasts.

Forecasts from carly AEOs (darker lines) ntcrc consistently bclovv eventual market prices,

tvhile those from later AEOs (lighter lineal tvere consistently above eventual market prices.

l)FP IRP Report at S.
"'tut ac shot«a above, these tvhims can be quite sigttificaut.
"'A».IE g Cl I FR p R .. -Ial h~g: I k* *0"
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AEO Re iree peceve Review

Fsaerr 'a-RFORrevssiw&issekrssew — Xurisrssli ss prisrs

Figurc 29 below shovvs thc forecast error of the myriad AEOs. Thc lagging nature of

fundamentals-based forecasts is evident, although the magnituile of its error has fallen in recent

years. In forecasts just before the fracking boom droic dotvn prices le.g. htO 2008-2010),

cstintates I'or future prices svcrc substantially higher thtm prices that tvere eventually realised.

I3ut during periods when natural guts prices vverc rising faster than anticipated (e.g. AEO 2000-

2003), forecasted prices vvere substantially under market prices.

90



ELEC
TR

O
N
IC
ALLY

FILED
-2021

April22
3:00

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
6
of26

EIA AEO Retrospective Review- Forecast Error
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Despite Duke's previous protcstations, similar forecast errors are also present in market

prices. Figure 21 above showed thc price of thc January 2022 futnre dating back to 2013. In

5 the summer of 2013. corresponding to the release of AEO 2012, the rum ket projcctc&l that the

6 price of natural gas in January 2022 would bc $6.42 / MhIBtu. AFO 2012 projected that it

7 tvnuld be $6.022 / MMBtu.t In March 2020, the market thou ht the Price for Janunry 2022

g natural gas tvould be $2.70, in October 2020 it thought it tvnuld bc $3.20. and in late January

9 2021, it thinks it will be S3.12. Regardless of tvherc thc actual price of natural gas falls in

10 January 2022, both the market and AEO long-temt forecasts missed by similar amounts. This

ll informs my recommendation to usc thc aventgc of at least Iwo htndamcntals-basctl forecasts

12 for the long-term portion of Ihc natural gas price forecast.

13 Q120. AkE THFSF. TYPEs oF FoRFcwsT EttkoRS PREsgsT IR oTIIER cRITlcAL I)RTR PotsTS Is Tilts

14 I RP?

htttts I'Itukc eia gov'outlooks aeo data ttrott kerra .'Id=13-AL'0'01 Ekcakes-ref'012kssourcckck=0.
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I A120. Ycs. Duke's load forecast shotvs a similar forecast error, albeit tvith a slotver comction than

appears to be occumng in the AED natural gas forecast. Figure 30 belocv shoves the running

ten-year forecast for DEC summer peak demand I'rom 2012 through 2020."3 DEC's summer

peak demand actually shrunk at a compound annual grwvth rate ("CAGR") of-0.37% bcttveen

2010 and 2020 (solid rcd), tvhilc the cveathcr-normalized values rose at 0 milli 0.0(s% CACiR

(dashed rcd). Despite these consistent results. each year bet)veen 010 and 2020. Duke'

twnual forecast for DEC summer p«ak demand contimled to project lo id grotvth. Itc forecast

incrraiscd at rates of roughly 1.7% per year in the early 2010s before fallin to roughly 1.0%

pcr year in rcccnt years. despite clear ec idcnce of flat to declining load grotvth.

DEC Summer Peak Forecasts 2010- 2020
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"'xhibit KL-I 8, Duke ltccnonae to SOSBA RFP 2 itsroductns t)ukc rcsaoncc to DR IC(;SEA 3-12).
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I E. Dr(le'slli liandlnw igalnralflasPiice5ensiririlv.'Iferirrrriirln ErnicerlrarrslheFlow(n

Usin,(far'I el Pricesiir lire Lair -Tenn

3 QI21. D(&Es AcT 62 FRovtnE ( L'IuascF os ELF t. FoRFcasT t(EQL IRFSIEKTS7

4 A121. Yes, it does. Act 62 requires utilities to produce -sensitivity analyses related to fuel costs.

environmental regulations, and other uncertainties or risks."'o titllill ttiis obligation, Duke

6 produced a high and losv nit(ural gas price sensitivity. However, it did not produce;my price

sensitivities on coal, using a single base value for that fuel cost in all of its scenarios."

8 Q122. Iloss i)tr) DL'KE cogsTRL(."I'Ts tttott AKI) Losv SSTI!RAL 0 vs PR(cf sEKs(TlvtTv7

9 A122. Duke once again used a blended approach. It first produced a high- and lo(v-price sensitivity

10

12

13

15

16

17

18

20

21

for its market price forecast I'or years I through 10 before transitionin linearly to thc hi h and

lou'ensitivities of the AEO forecast from years 11 through 15 before moving fully tu the AEO

high and Iusv sensitivities in year 16 forward.

The market price sensitivities «acre construi:ted through a statistical approach culled a

"geometnc Brosvnian kdotion model."'" This model iterates through time, applying random

increases or decreases in prices based on observed volatility of thc natural gas futures market.

Each run of the mod«l will pro(hive a slightly diftbrcnt futures curve. reflecting the randomncss

of Brownian motion,'" Duke produced 1.000 futures price curve simulations and sorted them

high to Iow, aver(ging the 95a through 105'" result tor the low price (10'" percentile) estimate

and 895'" through 905 result for thc high price (90'" percentile) estimate. This process svas

repeated 10 times ivith Duke av craging each run's high and Iow price to produce the tins l high

and low simulated futures curve.

'~ S.C. ('ode Ann. 6 58-37-I(XBX IXcXirit.
"13I-.C IRP Reporiar tdh
'i'shibit K(.-17.
'"'rowaiarr morion deacnhes small, r,ioitom motion of paniatei ia a medium. It is the mccharwsm through which

diffusion occurs.

93
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I QI23. SYtlaT Is 1HE LT(DFRLvlho causE oF THE REsLLl lao 10 axD 90 vFkcFHTILE I'LEL

FORFCRST SCIIEDL I,FS L'SIXO TIIIS SIE1 HOD.

3 A 123. I&anttomncss. This approach is roughly equivalent to using a Plinko board to produce fuel price

sensitivities.n The underlying price volatility (i.c. daily price lluctuations driven by factors

such as i@cather) is a measure of hoiv quickly each ih:nition can deviate from that month s

6 central value price. As the model iterates. most results )vill -revert to the mean" and remain

7 relatively close to th» central value ol'he buscline forecasl. But in some runs. like in I'linku,

g the final value manages to migrate substantially tn the high or low sids of the distribution

9 through random chance. If one were to graph the results of the 10,000 runs, nne «ould expect

IO to see a progrcssivcly wider normal distribution around each successive monih's central

II value.'-"

l2 Q124. Hotv I)DFs Tnls Avvkoscll coxTRa'sl')ITH TIIK Fust)s)IE'NTALs-kssFD At'vkos('0 rt)

H I OH- ivXD LON -Pk)CF SESS ITIS I I'IF) .

ld A124. 1Yhile Duke's market price sensitivities rely un randomncss io detemtinc high and lotv prices.

17

l9

')0

21

fundamentals-based models Hveak paramctcrs in their highly-integrated model lo simulate

shiAS in supply or demand that will cause prices to risc or fall. EIA's AI 0 has two scenarios

thur specitically adjust production and supply of oil;md natunil ga): -In thc High Oil and Gas

Supply case, loivcr production costs;md higher resource availability allosv higher production

at lower prices. In the Loiv Oil;md Gas Supply case, EIA applied assumptions of lotver

resources md higher production costs.'u) In Ihese scenario~, prices arc not based vn random

price volatility in a futures market already struggling tn deliver robust long-term projections,

'"'linko was a popul,ir game that dcbutcdun the I'rice is Riglu in It)83. It lcanned a pegboard with nzuiy roses of

offset pcgs set m a hexagonal pattent. Contestants iiould drop discs in thc top of the board «here they ivould

ran.tumly bounce Ico anil right ivhilc lulling thmugh thc ruiis of pcgs. The discs eventually finished ui a tint ai thc

bottom uf ihe board which cunmmed a specific cash prirc.
"'his a)su)net the volatiht& uf price swings is symmetric, If thc inituil data sct has a higher ch;inca of prices

incrcascs ttian price dccrcascs. then the distribution «ill be skcivcd to«;irib hiahcr price~.

Criricai Drivers arid Ilodei U)tlates, FIA AEO 202(L Available at
k:'% «Fti 0 0'tlC iL(I'D c; 'l ris f U 1~1'lUpd
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1 hut rather rise and fall in a manner that simulates and incorporates the economic fec(lback loops

2 that would come along with supply changes.

3 Q125. )los«Do Dct(E s HIDH Asn Low AIARRFT Pttt('F FDREcABTs costi'AkETo I HF Htou Ast) I ov'v

AEO IRI(E'!

A123. Thc baseline market price 1'orecast limits thc mngc of thc high arkl )ow market price

10

sensitivities in the valrly years. This produces a result where the high market price sc»sitivity

is actually tower than the AEO R«fcrcnce case between 2025 and 2034, and is much lower than

the price projected in the Al:.0 Low Supply li.c. high price) case. Silnilarly. AEO's High

Supply (ke. low prices) case is vvell above the low market price sensiti«ity, 1'igurc 31 belovv

shows this rehtionship, with Xi''h)EX rcprcsenting Duke's market price forecast.

SM.00

Fuel Price Sensitivity Comparison

SI BOO

S10.00

SS.00

LI $600

ie Sg 00
2:

SLOO

NY MIX

NYM(g Lo.v

- - - -. NYME X High

AEO Ret

-"- -AEOHighsupplV

-- AEO Leer Supplr

&o && &u zo &o &o ~s &u &o qo
so ~o ~D so so oo ~o so so go „o

12 Fnprri tl — I url prui .Sruuuuih Cruupurr. uu

13 Q126. DDEs stfkGFR oF A ILc(frost"MALI( FokEcAs I AND A I u(DASIEBTALs-BasFD ALTEksATI«E

14

15

SCESAkto FORECAST SESSILE«IT'«TO PI(On('CE A LESIFIED HIGH-PRICE ASD I.ov«-PI(ICE

NATE RAL HAS SFSSITI«I'fV SIAKE SESSE".
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1 A126. No. There is no correlation between thc statisticatl analysis Duke applied to thc market prices

10

17

to sinntlatc high- and low-price sensitivities and the scenario-based AEO cases used to build

the high- and low-price sensitivities in the fundamentals-based forecast. hlcrging thc two

together carries forward the Bows of Duke's baseline forecast into thc natural gas price

scnsitivitics required by Act 6r2.

Thc arbitrary nature of thc resulting I'orecast is evident in the loxv gas price scenario,

Figure 32 below, a reproduction ol'hc DEC 1RP Report Figure A-2. shocvs tltc tlllplausible

result that Duke's approach produces. Duke expects the natural gas industry to reduce prices

00cr intlation by 3.5% per year in the 20206, then increase at an annual rate of more than 1S%

benveen 2030 and 2035, before slowing grotvth to an annual rate of 2.9% from 2036 and

beyond. It is difttcult to fathom 0 combination of policy scenarios that rvould produce this

curve exactly bccausc no combination of policy scenarios tvould produce this curve.

57.00

Duke Annual Low Natural Gas Forecast - IRP Figure A-2

56.00

3 55.00

5rt.oo

53.00

52.00

51 00

13

n I co 0 0 I I «r nr n sr D co n 0
N I nl N nr nr N n: n u r'

0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0
N I I N l I N N ' Nl N N I N I N N I N

Fiant 33 L)ntv tnnrrnl Lrrrr Vnrnlnl rins Fnrcclllr Ikk 7'rknrv a-2

15

16

By contrast. the low-price scenario I rom AEO is inten nilly consistent. Figurc 33 bclocv

shows the annual results from this c:ase overlaid with Duke's locv-price sensitivity. Grrrrte is thc

96
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rapid directional ssvitching, replaced by morc Inodest moves as thc feedback mechanisins in

the fundamentals-based model incorpomtc higher supplies and lotver prices.

Duke Low Gas and AEO High Supply (Low Price) Sensitivities

5&.00

55.00

54 00

I

53 00

52.00

51.00

0 r 0 0 0 r rr e u 0 r uo 0 0 0 ur 0 r 0 r o
I I DI I rr I I I 0 0 I I I I 0 I M r r t J 'r I

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
rr rr N rr I N I 0 r R I I

Iiarr r33-I&rrkeLo I, g IEO II'ghskani& rI ISIrer I' rriririe

Q127. Hosv uors DI'RE'5 clnttcF. To cslt TIIF. IU " aan 9U " PFRcER I II.F. REsl'I.Ts lslPacT TIIE

6 RESELTIXO sCHEI&t I.Egr

7 rru127. Thc use of lhc 10'" and 90'" percentile results drove a larger discrcpancv bcltveen thc market

10

13

16

prices and the tundamentals-based forecast. The high- and losv-price sensitivities are important

to dcmonstratc hotv Duke's tlcct trill respond to changes in the market. but using, values f'rom

one-in-tcn likelihood I'orccasts arc more estrcmc and less likely than necessary for this purpose.

Even though under my recommendation marl et prices are only used for 36 months, the

construcliun of the high- and lotv-price scenarios in that timeframr is still based on random

chance based on the volatility of the marl.et. 1 recommend that Duke instead use thc 25'" and

73'" percentile results from this an Ilysis. By selecting relatively more likely outcomes from

the 25'";md 75'" pcrccnlile, thc potential for thc market prices to move too I'ar from thc centntl

value is reduced.

97
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I @128. Dtu Dt'KE ooxsTRUCT stsltt TR Ft:EL 00ST sEhsITITII IFR Fok coAL!

2 A128. Iv'o. it did not. Duke limited its fuel cost sensitivities to natural gas, stating: "By only changing

3 natural gas prices. the impact on rcsourcc sclcction (CC vs CT vs Rcnevvablcs) and dispatch

4 (coal vs gas) ctm bc evaluated."'s Duke's failure to develop and analyze a high coal price

scenario frolll either market conditions or regulatnty chattges, is problcntntic. Coal generation

6 faces outsized regulatory risk and market pressures in thc near future compared to the past.

7 Changes in federal regulations may eitlter require costly upgrades to maintain compliance or

8, increase thc ntnning costs of coal units. For instance, fPA estimates that installittg SCRs on

9 units such as those at IvIarshall would cost roughly $ 100 million for a 300 h I%V unit;md roughly

10 5200 million for a 700 hltV uniL" This could in turn impact thc economic timeline for coal

ll unit rctirctnents. which coukl require additional replacement capacity to come online curlier.

12 QI29. IVIIFS I')() vou RFIEoskvlt su vvlTII RFBARU To TIIE I I Ft. I'Rtt F sEsslTI'vITIFs7

13 AI29. The issues shown above will disappear if Duke svvitches to the forecast nvethodolo.y I

16

17

19

20

21

described for the hase scenario ol'elyin ~ on market prices for eighteen tnonths before

transitioning over eighteen months to the average of at least tvvo fundantentals-based forecasts.

Thc random nature ol'thc Brownian model cannot move too far atvay Irom thc central baseline

nrarkct price Iorcctust after only 36 months as there arc simply fewer iterations to produce

deviations. hIaintaining thc same blending method betsvccn I g and 36 months will allow near-

tenn market volatility to initially disphtcc and then phase into tlte average of the early years

prices from at leas( Iwo fundamentals-based models.

I also rccomrnend that Duke construct a high coal price scenario to rellect the

increasing rc ulatory and market risk associated with the continued operation of its coal plants.

' DEC IRP Report at 157.
' FPA Platform s6. Available at b~tt s:I anne.c a ov.~&dies'oductinn Illrst201LI-

US'docmncntcs~sibtfnrm t6 datumntatin~n- cha tc~rs. df,
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I /'. Dnie'.s Reliance on itfari'i'I I'I'iccs iir 7'cn liars has fiiel 'Sgcn i el rgc IRP's kcsnirs

2 Q130. IVIIT IS TIIIS DISCI ssIOR AnocT DBKF. sxATURAI. GAS I'RICE FORFCAST ISIPoRTAST TO TRE

3 IRI'?

A 130. It is important because the natural gas price forecast;llld corrcspondinc high- and lotv-price

10

12

13

15

16

sensitivities arc critical input assumptions to Duke's modeling. I'or a variety of reasons, Duke

plans to close its coal facilitics over thc coming decades. Thc energy and capacity thai these

plants produce must be back lil lcd by some combination of resources. Onc of th» primary goals

ot the IRI'odeling is (o deteoninc vvhich resource mix of dcmand-siilc management.

renetvablc generation, fiissil generation, and banery storage provides thv most reasonable and

appropriate blend. The natural gas fuel price mpui is particularly crucial in iletermimng

uhcther more rcnetvables and batteries are selecttxl hy the model, or tvhethcr is it less costly

io expand natural gas capacity (despite the stranded asset risk discussed prcviouslyl.

Figurc 34 and 35 beloiv overlays Duke's annual centml natural gas cost assumption

ivith thc additions I'rom its moilcling runs in tire Base vvith Carbon Policy and Barli«st

I'r tciicable Coal Retirement porttolios. Several ihousand hid of neiv combined cycle plants

arc added in 2027 and 20211 in part based on the love natural gas prices that arc prevalent

through the early 2030s. If Duke's natural gas price fiirecast had reflecte the recommended

market price / fundamentals approach discussed above, prices in thc mid-2020s and carly 2030s

ivould have been higher, increasing the PVI& ol'building and running natural gas plants.
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5 @131. 1)OFS Tl(E I ())0 S RTURAI, CAS PRICE F()RFCAS I'SFFFCT 0l'IIFR SIOI)l I ISO OLTCOSIKS'.

6 A I 31. h could affect the ruodel's decision svhcther to add ne)v rene)cable generation even )chen there

is no capacity need, although as discussed in Section lll above, Duke has not cnahled this
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I option. With 0 higher natural gas price forecast, runmng existing or constn)pting new nutural

2 gas facilities vvould be relatively more expensive. This vvould provide an opportunity I'or solar,

3 wind. and battery resources to economically displace ncw builds ot natural gas or substitute

neve rene«able builds for existing natural gas gcncration.

5 QI32. Hov'v DDES Du)'E's Fot(EcASTco))FAkE To rHE xlFT)tot)ot.o('v) ot'EcoxtvlFsn".

6 A 1 32. Duke's central nearterm forecast based on market prices is «'cll be(ow the fund unentals-b )scd

10

models. Figure 36 below shows the annualizcd prices I'or the Duke's base I'urecast ("I)uke

Blend" ), 0 nevvly updated blend based on my recommended methodology ("Updated Blend",

and thc full range of market prices (")NYIu(EX"I, IHS h(akit's forecast ("II IS"). and the 2020

AEO Reference case ("AEO Rcf').))s

Original and Updated Natural Gas Price Forecast

510 00

S9.00

58.00

57.00

Ss 00

Ss 00

8
54 00

53.00
Z

52 00

5).00

— Updated Blend

— Duke nlr ud

'(V M EX

IHs

" AEO Ref

11

12

~u ~6 ~o ~ ab ~o asr o 'V a sa 9&

~o ~o ~o ~o so so so oo so oo „sp ~o ~o gcp ~sp vo

F) Xul e !4 - Ou Riu II «id (Fdure i W dural (i 0 ) tn e Furrruu

15

The t«o fundamentals-based models track each other closely through roughly 2035,

when IHS rises above AEO, By mking the average of these two forecasts. prices arv projected

to bc quite a bit higher in thc 2020s and thc carly 2030s than in Duke's originul hase forecast.

'" Exhibtt KL-(9. Duke Response to SCSBA RFI'pruducing Duke responae to DR ORS 2-3).
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This change would present th» model's optimization routines ivith a v cry different picture ivhcn

natural gas is at( g& hllaBtu than when it is att lr RI.'v1Btu.

3 QI33. Do Yoti HAYE Ahv FIRAL onsFRvATIous ox THls IssLE?

4 A133. Yes. II's tough to make predictions. especially about the future.'uke's preference for long-

term murket price forecasts is fundamentally tlauud. Ten years is simply too long to rely on

6 contracts priced on highly volatile linancial derivatives. The contracts that underpin Duke'

7 market price forecast are subject to sizable and frequent price shigs. The long-term prices tliat

g foun the basis for the first ten years of Duke's natural gas pri«v I'orecast are derived from

9 illiquid markets and inappropriatclv retlect short-term volatility in long-term prices. Further,

10 the prices of these contracts can tluctuatc ivildly in the span of a fcw ivecks. It is ivholly

ll inappropriate to hase tcn years of future tuel prices on ivliat is essentially a toss of Ihc dice.

12

13

Duke's refutation of fundamentals-based forecasts made in other proceedings falls liat.

lt is true that market prices, ivhich settle daily, move faster than fundamentals-based models,

14 ivhich are updated once or Iivice a year. Yet the I'rcquency with which market prices move is

15 not necessarily rcflective of more accumte pricing. The rapid and siaable price sivings ot 2020

16 clearly demonstrates that market prices ten years out can he substantially impacted by short-

17 term market volatility. It is a fallacy to believe that policics that could drive 10% to 15% price

18 changes tcn years in thc future ivould shiA back anil forth week to week.

19

70

Duke should change its naturul gas forecast methodology Io leverage market prices

where they urc most liquid, while appropriately blunting the nutural volatility in natural gas

21 futures miirkets. By constructing a market price I'urecast based on a full month of futures

22 contracts settlement prices. Duke can temper the abundant short-temi market price vohitility.

23 Using this market price forecast over eighteen months bet'ore fully transitioning to a

24 fundamentals-based forecast over the next eighteen months lcveragcs the information I'rom the

25 liquid futures market while not alloiving it to overstaying its welcome. This approach should

u~ RIP Yogi Bcrra.
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I also bc applied to the high- and low-price sensitivities: Duke's current "random ivalk"

approach to price variation has no place beyond three years.

Thc fundamentals-based forecast should bc derived lrom the atcrage ol at least two

reputable sources. including EIA's open-source AEO. This approach lmiits thc reliance on onc

single forecast in much the same «'ay that averaging a month vf futures prices mitigates

overweighting a single sct of market prices. Ivlarrying these twv forecasts together should

7 provide Duke «'1th a much more robust natural gas forecast on which to base iis IRP.

8 V, DUKIi OVERLOOKS THE BENEFITS OF REOIONAL(7ATION

9 Q134. I'LEASF. PRovlDE Ax ovEttvtFvv oF THts RFETlos oF vouit TFsTtstUsv.

10 A 134. In this section, I discuss thc rulc that rcgionalization could play in thc planning and operation

ll of Duke's system. I shoiv how Duke's oivn modeling shows the benclit ol enabling capacity

12 sharing bet«ccn DEC and DEP. and hvw increasing import capacity from iicighboring regions

could I'urther reduce costs and increase reliability.

14 Q135. VVHAT ARE TOUR PRlalAltV FlxnlXGS7

15 A135. Duke has already performed modeling that shows thc bene(its associated ivith basic levels of

16

17

18

19

20

21

aa

25

regionaliz ition, that is, firm capacity sharing between DFP and DFC and alloiving for imports

from neighboring systems. However. it has failed to pursue regulatoiy apprvi als that would

lct it operativnalize some of these steps. Duke should proactivcly seek changes that would

allviv it to file joint IRPs bciween DEC and DEP and plan and operate its tivo companies in a

manner that minimizes costs for all its customers.

Duke should also explore the potential benefits of broader regionalizativn through

structures such as cnerey imbalance markets ("EIM") or regional transniission organizations

("RTO"). Vyhilc Duke has supported ihc creation ot'hc Southeast Energy I.xchangc klarkct

(-SEEM"). duc to iis limited scope that organization would provide only a fniction of ihc

potential bcnetits that a broader rcgionalitnition approach couhl bring.
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.-I. Incr easin ~ Re ioirali=arian can Red&a&. Costs gird incr ease Reliabiliir

2 QI36. I LEAsF. DEst:ktBE TIIE BAslc Topot.oGT oF DL'RE s Po)AEk GRID As xtonFI.FD Is ITS

RFSOL'kCE ADFQL'ACY STL DV.

4 A136. In Astrapc Consulting's DI)P and DEC 2020 Itcsource Adequacy study ("RA Study" ). it

properly assumed that Duke's companies ii ere interconnected to scvcral neighboring systems.

Figurc 37 belotv is taken from thc RA Study and shoivs thc east and ivest region of DEI'nd

DI&C along with other systems such as TVA. Pib1, and Southern Company.

Figure I. Stu&ly Topology

PJM

West
Pi M

South

DEP-

W
DEC

DEP-E

SOCO

SCEG

SC

Fin&& «!r — R &a&&i« 'dvs&id««SR&&/1 r«/&r&R I'I

10 f7137. Iiotv x)LI:H PotvER cAs DEKE IAIPGRT FRo)t TIIFRE REGIoss7

12

13

A137. The import limits vary based on thc region. Table 6 below shoivs the import limits from each

region in thc summer and winter." In addition to thc ligures bcloiv. DEC can capo~
iilA'o l)I&PE/+) IKV to DEPVl. and tmnsmit~) AV from Dl&P-E to DEC to l)EP-'&V.

DFP IRP Attachment 3 I:onfidcntinl Appendix 2020 I'inal, DLC IRI'ttachment 3 Confidential

Appendix 2020 Iiinal.
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For reference, DEP's and DEC s 2021 winter peak load forecast is Id, I I 8 rhIIV and 17.725

ivi W, rcspcctively.'-'"

From Summer iVinter

a

rut&le 6 - DEP rrrrJ DEC Impum Cirrmoa.

Together, DEI'nd DEC have the ability to import 7,108 hlhV from neighboring

balancing areas in the tvinter, in addition to DEC's translcr ability to DEP. This feprcsicllls a

6 substantial I'nrction of Duke's tvinter peak demand level.

7 Q138. Do Abhor THEsE VTIIER REGIoss FKPERIEscE PEAKs AT THE ah)IE TI)IEAs DFC AND DFP.

8 A138. No. Astrape performed a load diversity analysis and found tluu neighboring utilitics had spare

10

12

13

15

capacity during thc times when either thc regional system or DEC and DEP individually vvere

at their peaks. During the overall u inter system peak. individual regions werc roughly 2%-')%

bclutv their individual peaks. Further, Ivhcn DEC was at its pc tk, DFP was 2.8% below its

peak load and other regions were betvvccn 3%-11% below their peal loads."" hVhen DI.P tvas

at its peak. DI.C tvas 2.7% belotv its peal'oad and other regions werc between 3%-9% bclotv

their peak loads.''his suggests that not only do the~e other regions have the physical ability

to provide capacity to DEP and DEC during their tvinter peaks, but they have capacity to spare

as Lvcll.

'" 2020 IRP hlodct inputs NON-CONI-IDENTIAL.
DEC RA Study at 28.

rm DFP RA Study at 27.
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I QI39. l'VHAT ISIPDRTcnpactTY LISIIT Y'I loss DID AsTIL&PR ARD DERE L'SF. IR ITs R,&& RTL'DY7

2 A139. Astrape and Duke ran several scenarios that modilied the import capacity limits. The lirst case

was an -island" case, ivhcre all resources must bc in the physic&&I lootprint ol DI.C or DEP.

4 Unsurprisingly. this required a very high rcscrvc margin tu &neet the standard of 0.1 LOI.E per

5 year. with a 22.5% requirement in DEC and a 25.5% requirement in DEI'.' 'his island

6 configuration is not rellcctive ol how Duke s systems arc physically contigurcd. and thus

7 Astmpd ran the Base case iil lowing imports frmn neighboring regions. This reduced thc reserve

8 requirement in DEC to 16.0% and in DEP to 19.25%'"'0

Astrapc also modeled a -combined case" where both utilities «crc treated as a single

entity. This model produced a combined rcscrve margin rcquiremcnt uf 16.75%.'ne last

ll sensitivity was performed that limited Ihc imports into th» combined utility to 1,500 M tV. i&sell

12 bclotv the actual import capacity. This adjustmcnt increase&l the reserve margin io I g.0%.

showing thc cost benefits associated with utilizing spare regionalcapacity.'"'4
Q140. Din TIIE COSIBIXFD CASE RESL'I.T IS DELAYS IS SF«CAPACIT'Y7

15 AI40. Yes. By modeling a Joint Planning case with a combined DEC and DEP, Duke was able tu

16

17

19

delay the addition of several C'I's. h also resulted in a lower overall rescrvc margin. As Duke

indicated. "[I]hc ability to sharc resources imd achieve incrcmcntally lower reserve margins

from year to year in the Joint Planning Case illustrates thc efticiency and economic potrnitml

for DEC and DEP when platming for capacity jointly."'

'oss uf Load Espcciatiun. The 0.1 I.OLE is ruughlv equivalent tu cspcricncinp onc load ~hist eivnt in tcn years.
'o OEI'RP Rcport ai 67. I)FC IRP Rcpon at 6rk
'"'LP IR I'cport at 67, DEC IRP Rcport at 65.
t~ DEC IRP Rcpon at Ci6.
'"'EP RA Rcpon at 61.
t~ DEC IRP Rcport ot 200.
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I Q141. DEsPITF. TIIE ouytot:s BFBEFITs AssocIATED sA IT(I PLAKKIKG Ast) SIAKAI;IBG cAPA(1ry

.IGIATLT, DGEs 1HE CoxIPAST c('RRFHTI 1'LAN AKD SLGKAGF cAPA( ITF ioixl LT BFT3TEES

3 Dl:C AKD DFP?

4 A 1 41. No. it does not. iVhile the Company has a Joint Dispatch Agreenrent (-JDA") in place, outside

of emergency situation~. it is limited to economic non-firm energy trmsl'crs.'l also does not

perform a unified IRP for the combined companies. nor plan for capacity jointly benceen th»

7 nvo coiiipanies.

8 Q142. Tk'Hy DoEs 1)UKF. KGT IBTFGRATE ITs oPFRAlloss AKD PLAKKIKG I:I'FoRTs xtokF.

9 THOROLGHLT?

10 A142. Duke's response to this question seas tluit they currently do not have authoriration to «ithcr

12

13

14

submit a unilicd IRP'r share long-term capaciiy.'t further noted that such authorixation

would be required from the Federal Energy Regulatory Commission ("FER("'), the Vorth

Carolina Utilities Commission ("ViCU(:"), and the I'ublic Service Commission of South

( arolina (-PSCSC ).Iso

15 Q143. Is AnyTHIKG sToevisr: Dt:KE I itoxt Pt'Rsk'IAG THFBE AL"I HokizA3 loss?

16 A143. There docs not appear to bc anything preventing thc Company from pursuing these changes.

17 Duke stated -[i[f and n hen a decision Frere to bc made to file a unitied IRP that coscrs both

18 territories or to merge thc balancing areas across [North Carolina[ and [South Carolina], thc

Company seould seek appropriate regulatory spprovals.'u" The response is ambiguous as to

20 xeho scould he making the decision. but Duke did not identify any legal roadblocks to seeking

21 a change in status.

22 Q144. T('HATDOSOURECOXLXIESI)(ISTHISXIArrFR?

'" L'xhibii KL-20, Duke I(espouse tu SCSI3A Ri P 2 IPrvitucing Doke rsst)ouse io OR 'HCSEA 2-12)

Exhibit KL-21, Duke ltesponsc to SCSBA IIFP 2 (producing Duke response to litt NCSEA 2-13).

'~ Exhibit KL-20.
na Exhibit K I.-20.
' Exhibit KL-22. Duke Response to SCSBA Rlil' Iproducmg Duke response io DR HCSFA 4-23.
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I A 144. I recommend the Commission direct Duke to study the impact of joint pLanning ul and long-

2 term capacity sharing across its tsvo systems and prcpnre a feasibility study on merging th«se

functions across the tsvo utilitics. ITascd on high-level analyses prcscnted in this &locket. it

appears that cost savings are nvailablc through this eftort. Arrangcm«nts could bc made

5 between DEC and DEP that would realixc and pass these cost savings onto the customers nf

6 each utility.

B. D»l'egi&oulridfnuhce iiie Bene iis di Broad&i. Re ionniicoiion

g Q145. AslDE fkost PoTESI IAI.I.'v DEEPENING ITs JDA To lxcLL'DE PI.Asxtst'ND FIILsl cAPAcITY

I kxxsFERs, AltF. TIIERE o I H fk RFGIosALIEATIos BEHFFITs TIIAT DERE co(:I.D I ossIDFk

10 TO I LkTHFR REDLCE COSTS TO ITS CLSTO'IIERS7

I I A145. Yes. Duke has nlrcady expressed interest in joining SEEhl, a vvry small step tosvards

17 regionalization that svuuid allow companies to vuluntarily cxccute bilateral contracts for as-

13 availablc energy in fifteen-minul«blocks. This marketplace could put«ntially save

participating utilitie~ in thc Southeast 540-50 million annually in the near tenn. potentially

increasing lo S100-5150 million in the long tenn.'-

16 Q146. IIosv Do THEsE sATIHGs r'oxlPARE To THE I'oTF(HTIAL voI.USIE of FI.EctlttcITY .'IALFs

17 FROXI THE FOITSDIXG XIESIHFRS.

I II A146. It is miniscule. Founding members of SEEd%1 nrc expected to include some of thc largest utility

19 companies in the southeast, includine Associated Electric Cooperative. Dalton Utilities.

20 Dominion Energy South Carohna, Duke Energy Carulinas, Duke Energy Progress,

21 ElectriCities of North Carolina. Georgia System Operations Corporation, (ieorgia

77

23

Transmission Corporation. 1.(&g:E nnd KU Energy. &s,lEAG Pnsvcr, Vi( ESIC. Oglethorpc

I'usvcr Corp., PuwcrSouth. Snntcc Cooper, Southern Company, and TVA.'" Considering DEC

24 and DEP spend billions ot'dollars annunlly apiece on clcctricity. 540 million pcr year I'ruin this

i .'i; —.: d -~li. id - « i ~ d; di I. i, ~d*-I
17& id

I Og
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consortium of large utilities is a drop in the bucket of vvhat bene)Its broader and deeper

regionalization could bring.

Duke appears to acknowledge that SFFhl vvill not be integral to its operations or

planning going forvvard. (Vhcn asked about how SEEhl will change their IRI'ssumptions.

Duke responded: "Since SI..EM is a sub-hourly non-firm cncrgy only market, SEEIvl is not

expected to be foundational to future IRPs." "

7 Q147. ARF. TIIEItE olHFR sTRLI."IL'RFS TIIAT cot;Ltl txcREABE sxvtxGs FlkTIIFR coxtvxkED To

g SEE31?

9 A147. Ycs, The VVcstcm FIM has morc robust I'caturcs, including both a 15-minutc and 5-minute

10

12

15

16

17

19

70

market and an indcpcndcnt market monitor.'ince its formation in in Viovembcr 014, the

I

Vycstcm EIM has saved its participants S1.2 billion. including S325 million in 2020 alone.'

But even the western EIM does not currently feature a day-ahead market. Ivhere thc

vast majority of enerLg Iransactions are handled, nor implement tmnsparent nodal pricing (c.g.

LSIPs). These arc features associated with regional transmission organizations I"RTOs") and

represent an even deeper commimtent to regionalization. IC'I'Os such as P)hl and hIISO

function as transmission system operators and coordinate tvholesale markets in cncrgy,

capacity, an&1 ancillary services, By extending planning and dispatch over a broad gco raphic

area, RTOs can maximize the bcnclits of geographic diversity in load shape. Ivcather. and

genemtion assets, In contrast to the limited SEEh1 proposal. a broader southeast RTO could

save customers up to $384 billion through 2040."

21 Q14g. HAvETIIFRE BEEN RFGFRTAr.tlvlTIFsoxkEGIovALIIATIox IRSoBTIICAkoLIxx?

22 A 14)t, Ycs. Ciovemor hlchlaster signed Il. 4940 into law last fall."" This law crcatcs a legislative

23 committee and advisory hoard that has until lal12021 to study changes to Ihe electricity sector

"Fxlubn KLRB
"'vt2,:r: . ». Pg Lb 'H

I LV.. *g.
"'h P::« .

" » I'b .tb LB f:r.~x
*h —~i- - k*- f

"" S.C. Act ICo. 187 (2020). Available at huge .xaas'w,ccsta~tchuuse nv sci&123 20~9-2020 hills'494U,httn.
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6

10

in South Carolint), of which thc South Carolina President of Duke Encrg& is a member. I'hc

study must investigate potential rcl'orms such as creating a new RTO, joining an existing RTO.

establishing an EIM. rcsm)cturing power genemtion. and offering full customer retail electric

choice."

Duke should bring its expcrtisc to the committee;utd help detail the potential benclits

and challenges associated vvith regionaliatttion. It )vill be critical that Duke provide information

objectively, recognizing that some heneftts ol that come with rcgionaliration couhl put

dovvnward prcssure on Company revcnucs and protits. Hov'ever, as shown by the buildouts

needed to transform thc clcctricit& sector in South Carolina. thcrc will be no shortage of

invcstmcnt opportunities in ncw. clean gcncration and transmission assets.

Vl. COXCLUSIOlq

12 9149. Pt.kxsu vkovtnk voL'K ovFKALL coxt;I.t;sloxs os DLKK s IRP.

13 A 149. Duke's IRP fails to comply )vith Act 62 and the Commission should require modilications to

15

16

17

20

21

aa

2 )

its tiling. The Company fails both to identify a single Preferred Resource Plan and to provide

the Commission with sut&icicnt information from which it coukl determine vvhat is the most

rcasonablc and prudent means to mcct Duke's idcntitied energy and capacity needs. Duke risk

anidysis is very limited and does not a&lcquatcly address regulatory risks associated )vith its

natural gas buildout or continued operation of coal plants in its Base portfolios. These risks

are readily identilied using a stntight-forward analysis, demonstr;)ting thc dovvnsidc economic

risk of carbon prices, regulatory changes, or high fossil fuel on any scenario that docs not

rapidly move away from fossil Iuels.

Duke's modeling methodology and input assumptions must be revisited. Thc recent

cxtcnsion of the I'ederal ITC )nust bc incorporated into solar and solar plus ston)g)e capital costs.

Similar to DESC, Duke erroneously did not allow the model to add nc)v capacity or PPAs
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I unless there &vas a capacity need. eliminating the potential to incorporate less-expensive

2 energy-only resources earlier in the planning horizon. Duke also overstated its PV fixed Otkivl

cost assmnptions and did not accurately rellect the existing or likely future mix ol'ixcd-tilt vs.

4 single-axis tracking systems. Thc Coinpany failed to allow t&vo-hour batteries despite their

ability to provide meaningful capacity credit at In&vcr costs. Finally. Duke's developinent

6 timeline I'or ShIR and pumped hydro do not comport with the Company's u&vn data.

Duke natural gas forecast relies t&ir too long on lickle market prices, a fatal tla&v of that

8 penneaics its entire IRP planning horizon. This approach codifies long-tenn prices that are

9 disproportionately impacted by short-tern) volatility and di&'ergc substantially I'rom price«

10 projected hy fundamentals-based lurccasts, as is dcmonsuntcd vividly in thc ('ompany's high-

11 and low-price scnsitivitics. 'I'h» Coinpany should instca&l rely on imirkct pricvs for a much

12 shorter period, using them for eighteen months before s&vitching fully over to a fundamental«-

13 based I'orccast by 36 months. It should also adjust its high- and lo&v-price scenarios to rellect

14 the 25'" and 75"'pen:cntile results and develop a high-cost coal case to wcount for thc myriad

15 regulatory risks faced b& coal generation.

Finally, thc Company should embnicc the cost savings that come with broader

17 rcgionalizatiun and begin to explore thc implications of unifying i(s planning and opcnitiuns

18 uf DEC and DEP. Duke should not be satisfied with thc limited bclicfit ofjoining SEEM but

19 should explore more robust regionalization strategies such as forming or joining an RTO.

20

21

2)

23

If Duke were to make these updates to its mo&h:ling, it is likely that co«t-optimal

portfolios will feature earlier coal retirements, lower natural gas builds. and higher and earlier

solar, solar plus storage, and standalone storage dcploymcnt. These updated portfolios &vill

enable Duke's customer to reap thc bcnetit ol'he federal ITC extcn«ion while jmnpstarting

24 Duke's progress to&vards its oun 2050 nct zero goals.

25 QI50. A&in« Ttttscox& t.t:ngvoutt rrsrtxt&txn".

26 h150. Ycs, it does.


